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ABSTRACT 


Fusulinids were collected from 2,000 feet of Wolfcampian 
and Leonardian Cache Creek limestones in the Stikine River Area, 
Cassiar District, British Columbia. 


The Cache Creek group, of which the type section is in the 
Ashcroft Map-Area, embraces most Upper Paleozoic rocks of 
British Columbia. Regionally the carbonates overlie thick sections 
of volcanic tuffs, ribbon cherts, and greenstones, but in the Stikine 
area the base of the carbonates is concealed. Black Triassic 
shales overlie the Cache Creek group unconformably. 


Previous fusulinid studies from the Cache Creek group 
reveal Middle and Upper Permian forms with the exception of 
Pennsylvanian forms described from Ft. St. John, British 
Columbia. 


Various species of fusulinids are compared to those of the 
McCloud limestone of California, the Akiyoshi limestone group of 
Japan, and Permian limestones of Sonora, Mexico. 


Fusulinids representing four genera, Schubertella, 


Pseudofusulinella, Schwagerina, and Parafusulina, and 15 species 
are described. Two Leonardian species are new. 
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INTRODUCTION 
Purpose and Scope 


Fusulinids of the Cache Creek group have been studied in 
southern British Columbia and northern Washington (see section 
below under previous work), but no specific study has been published 
concerning those in northern British Columbia. 


The Cache Creek group of British Columbia includes all 
Permo-Carboniferous rocks. To this date the Cache Creek group 
has been studied only from a litho-stratigraphic approach, and of 
necessity this has been done on a large scale both geographically 
and stratigraphically. 


It is the purpose of this study to establish biostratigraphic 
zonation on the basis of fusulinids. With this faunal zonation 
established it is hoped a more definite time-stratigraphic study 
of the Cache Creek group will be attempted, thus correlating its 
smaller intervals. 


Field Work 


Dr. J. K. Rigby suggested the problem in the spring of 1959 
when I was hired by Pan American Petroleum Corporation as his 
assistant. Field work on the Upper Paleozoic rocks of a large area 
in northern British Columbia was accomplished during the summer 
of 1959. 


Field work was accomplished after reconnaissance flying by 
helicopter; sections were measured on the ground with a steel tape. 
Out of some thirty sections measured, two sections - section number 
18 and section number 26 - on the south fork of the Scud River, 
were chosen as the most complete with adequate fusulinid material. 
Section 18 is a repeat of section 26, but because some of the fossils 
in section 26 were altered beyond recognition, some of the samples 


from section 18 were used. 


Field work consisted of detailed measurement of the section 
with steel tape and Brunton compass, and a sampling of each rock 


unit in the two sections. 
l 
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Laboratory Work 


Laboratory investigation included preparation and study of 
some 300 thin sections of the fusulinids from the various units, and 
preparation of insoluble residues in order to look for conodonts and 


other microfossils. 


Thin sections were prepared in the following two ways. The 
rock was slabbed with a diamond saw, ground down with 120 mesh 
grit, then polished with 600 mesh powder. An area of abundant 
fusulinids was then circumscribed, cut out, mounted on a glass 
slide with Lakeside 40 cement, and then ground down to the 
requisite thickness for study with a binocular microscope. If 
there were any oriented fusulinids in thin sections prepared by 
this method, it was purely by chance. 


The second method was to locate individual forms and cut 
out only a very small piece of the rock and grind it down until the 
individual fusulinid was oriented properly. This second method 
was much superior to the first, as it saved time and yielded more 
sections which were correctly oriented. The value of the first 
method was in finding forms so small they would otherwise go 
unnoticed. 


Insoluble residues were prepared with 350 cc. glacial 
acetic acid and 2100 cc. water for a 250 gram sample. These 
were left until reaction ceased, and were then screened with 100, 
60, and 10 mesh screens. The residues were examined for any 
conodonts, but none were found. 


Study of the fusulinids was done by measuring them with a 
calibrated eye piece on a binocular microscope. Some of the 
smaller forms were photographed on enlarging paper with magni- 
fication of 20 times, and then were measured with a vernier caliper. 


To facilitate study of the stratigraphic position of the fusulinids, 
a chart was prepared by mounting a photograph of each form discovered 
in its order of stratigraphic occurrence, This was helpful in 
detecting conspecific forms with different stratigraphic occurrences. 


Location and Accessibility 


The northern part of British Columbia has not been surveyed 
sufficiently for township and range, therefore the location is given 
by longitude and latitude (see also the index map). The section is 
located approximately at Sih! longitude and 57°7' N latitude. 
This is 16 miles due east of the Stikine River, and 54 miles due 
south of the town of Telegraph Creek, Cassiar District, British 
Columbia. 


The section is an area of difficult accessibility. Itis 
almost impossible to reach this region without the aid of a 
helicopter. Transportation can be effected via the Stikine River 
to Telegraph Creek and there is a road extending into Telegraph 
Creek from the Yukon; however high mountain ranges and 
crevassed glaciers must be crossed in order to reach the section. 


Previous Work 


Dawson (1878) examined Cache Creek rocks in the Stuart 
Lake area, and collected supposedly Carboniferous fusulinids. 


Dunbar (1933) restudied the original sections of the 
foraminifera collected by Dawson in 1876, and definitely concluded 
Dawson's misidentified foraminifera to be Permian and not 
Cretaceous, as previously supposed. 


The Stikine River area was examined by Kerr (1948) in the 
years 1926 to 1929 inclusive. He mapped the geology and locally 
the topography of approximately 2500 square miles for the 
Canadian Geological Survey. His work was not published until 
1948, ten years after his death. 


The Canadian survey resumed work in the Stikine area in 
1956 under the direction of Dr. Jack Souther. They have sub- 
sequently (1957) published a map of the area on the scale of one 
inch equals four miles. 


The fusulinids of the Cache Creek group were identified 
Middle and Upper Permian by Tompson and Verville (1950). These 
are the fusulinids from the area near Kamloops, British Columbia. 
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Thompson and Wheeler (1942) identified very young Permian 
fusulinids from southern British Columbia, Washington, and 
Oregon. 


In 1950 Thompson, et al., described Middle and Upper 
Permian fusulinids from Washington and southern British 
Columbia. 


Thompson, Pitrat, and Sanderson (1953) studied the 
fusulinids of the Cache Creek group from the Fort St. John area 
and found them to be Pennsylvanian in age. 
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STRATIGRAPHY 


The Upper Paleozoic rocks of British Columbia have not been 
described in detail, but are 'lumped" into the Cache Creek group 
which is not a lithologic unit, but is a name applied to most rocks 
of this age in British Columbia. The Cache Creek group is a thick 
assemblage, 20,000 feet or more, of interbedded sedimentary and 
volcanic rocks, mainly of Permian age, but also probably in part 
of Pennsylvanian age. Regionally this group has a three fold 
sequence of basal greenstones; medial cherts, argillites, and 
volcanic tuffs; it also has an upper section of carbonates. Type 
section of the Cache Creek group is in the Ashcroft Map-area of 
British Columbia (Selwyn, 1872, pp. 16-72; B of Fig. II). 


Below is an index map showing some of the locations in 


British Columbia from which the Cache Creek group has been 
described: 


A. (Hoadley, 1953) 

B. (Jones, 1954) 

Cc. (Armstrong, 1949) 

D. (Thompson, et alz 1553) 
E. (McLearn, 1950) 

F. (Roots, 1954) 


G. (Kerr, 1948) 


Figure II 
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Type Cache Creek Group 


Rocks of the Cache Creek group underlie an area of about 
400 square miles east of the Frazer River. The Cache Creek 
group consists of a thick assemblage of cherts, argillites, minor 
amounts of limestones and quartzites, andesite flows, agglomerates 
and tuffs, and their metamorphic derivatives. It also includes the 
massive, recrystallized limestones typically exposed in the Marble 
Canyon and Pavillion Mountains, and known as the Marble Canyon 
formation. This limestone, forming a distinct subdivision that 
may be mapped separately, contains minor intercalations of chert, 
characterized by a predominance of volcanic materials and others 
by a predominance of chert and argillite. 


Type Section 
1. Massive limestone (Marble Canyon limestone), 
with minor intercalations of volcanic rocks, argillites, 
and cherty quartzites, at least 1, 000 feet seen in some 
exposures, Total thickness probably at least 3, 000 
feet. 


2. Volcanic materials and limestones with some 
argillites, cherty quartzites, etc. Minimum 
thickness about 2, 000 feet. 


3. Cherty quartzites, argillites, volcanic materials, 
and serpentine with some limestones. The thickness 
of these beds or part of them was roughly estimated 
in two places as between 4, 000 and 5, 000 feet. 


Age: (Thompson and Wheeler, 1942): ''The Marble Canyon 
limestones of B. C. and the limestones of central Oregon and 
Washington which contain Yabeina probably represent the youngest 
marine Permian known in America" (Duffell, 1952). 


The name Cache Creek was first used for a rock unit in 1872 
by Selwyn and applied to exposures at Cache Creek and Marble 
Canyon in Ashcroft Map-area, Owing to a misidentification of some 
foraminifera collected in the type area the rocks were thought to be 
Eocene or Cretaceous. G. M. Dawson examined similar rocks at 
Stuart Lake in 1876 and collected supposedly Carboniferous fusulinids. 
He correlated the Stuart Lake rocks with Selwyn's Lower Cache Creek 
(Dawson, 1878, pp. 55-57). Recent re-examination of these fusulinids 
has shown them all to be a Permian age (Dunbar, 1932; and Thompson 
and Wheeler, 1942). Rocks lithologically similar to those described 


SE NS ee RS 


9 


by Selwyn have since been recognized in many areas in British Columbia 
and have been generally designated as the Cache Creek group or 
''series'', No Cache Creek rocks have, however, been reported in 
southern British Columbia east of Columbia River and Arrow Lakes 
(Jones, 1959Frpy 1301); 


Regional Correlation 


The following account of the present status and correlation 
of the Cache Creek group is given by Armstrong (1949), and quoted 
for the convenience of the reader: 


"As redefined the Cache Creek group has an areal 
extend of about 3,500 square miles in the Fort St. James 
map-area and 500 square miles in the type Ashcroft 
map-area northwest from Cache Creek. These two 
map-areas form parts of a discontinuous belt of rocks 
that are lithologically similar to, and probably of the 
same age as, the Cache Creek, and that outcrop from 
the International Boundary at Skagit River northwest 
more than 550 miles to the headwaters of Omineca 
River. Areas totalling at least 2,000 square miles of 
lithologically similar, non-fossiliferous rocks are 
exposed between the Ashcroft map-area and the Fort 
St. James map-area. They form part of a belt broken 
only by the overlap of Tertiary volcanic rocks at two 
places between Soda Creek and Vanderhoof. South of 
the Ashcroft map-area, in the Hope map-area, rocks 
of the Hozameen group are exposed (Cairnes, 1944). 
They are lithologically similar to the Cache Creek and 
probably of the same age, although no fossils have been 
found in them. The Fergusson group (formerly in part 
Bridge River series) of the Bridge River area west of 
the Ashcroft area also comprises lithologically similar 
non-fossiliferous rocks (Cairnes, 1937, pp. 9-13). 


"Exposed on both sides of Thompson River east of 
Kamloops Lake, and in the vicinity of Shuswap and 
Okanagan Lakes, are large areas of rocks that may be 
in part at least correlated with the Cache Creek group 
(Cairnes, 1940). They comprise assemblages in part 
lithologically similar to that of the Cache Creek group 
and they usually contain, in addition to Permian fusulinids, 
other fossils thought to be probably of Mississippian age. 
Foraminiferal limestones are characteristic of these 
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assemblages, but ribbon cherts are poorly represented. 
The fossiliferous beds of the Chilliwach group of south- 
western British Columbia may be correlated with the 
Cache Creek group. Fossils were collected by Daly and 
examined by Girty (Daly, 1912, p. 515), who compared 
them with those of the Nosoni formation of northern 
California, which was originally considered to be of 
Carboniferous age but now regarded as Permian (Thompson, 
Wheeler, & Hazzard, 1946, pp. 1-11). Daly (Daly, 1912, 
pp. 514-515) states that the lower, non-fossiliferous 
members of the Chilliwach group may belong to one or 
more systems older than the one represented by the 
fossiliferous beds. The Chilliwach group contains no 
ribbon cherts. 


'The Slide Mountain group (Johnston, 1926, pp. 18- 
21) of the Cariboo may be in part correlated with the 
Cache Creek group, but may be inpart older. It has 
been divided into four members: the Guyet conglomerate, 
900 feet thick at the base; the Greenberry limestone, 400 
feet thick; the Waverley basic volcanic rocks, 2,000 or 
more feet thick; and, at the top, the Antler ribbon cherts 
and argillites, 3,500 or more feet thick. Except for the 
basal Guyet conglomerate this group is very similar to 
the Cache Creek. Fossils of doubtful Mississippian age 
were collected from the Greenberry formation, but as 
the collections were unsatisfactory it is quite probable 
the fauna is post-Mississippian in age. Johnston and 
Uglow believed that the Slide Mountain group was equivalent 
to the lower part of the Cache Creek group. 


The upper part of the Dease group of northern 
British Columbia is lithologically and palaeontologically 
similar to the Cache Creek group (Hanson & McNaughton, 
1936, p. 5; 82, p. 81). It is composed of the typical 
ribbon cherts, foraminiferal limestones, argillites, and 
greenstones, and contains fossils of Permian age. The 
lower part of the Dease group may, however, be as old 
as Ordovician, 


"The Asitka group of the McConnell Creek area 
(Lord, 1949), which joins the Fort St. James area on 
the northwest, contains limestones from which foraminifera 
of Lower Permian and possible Pennsylvanian age have 
been collected, indicating the same age for this group as 
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that assigned to the Cache Creek group. However, the 

two groups are lithologically dissimilar, and are separated 
by a fault, so that their structural relations to one another 
are unknown, 


"The Braeburn foraminiferal limestones of 
northwestern British Columbia and southwestern 
Yukon may be correlated with the Cache Creek group 
(Cairnes, 1910, p. 29; 37, p. 53), and the Taku group 
of the same area contains an abundance of ribbon chert 
and may be of the same age (Cairnes, 1913, pp. 52, 53). 


"Clapp (Clapp, 1912, pp. 43-44) correlated the 
Leech River formation of southern Vancouver Island 
with the Cache Creek group, although he found no fossils. 
Permian and probable Pennsylvanian fossils were 
collected by Gunning (Gunning, 1931, p. 59) from 
limestone lenses in volcanic rocks in the Buttle Lake 
region of central Vancouver Island. These rocks may 
also be correlative with the Cache Creek group. 


"Permian limestones in Washington and Oregon, 
such as the Granite Falls limestone (Anderson, 1941), 
contain a fusulinid fauna similar to that of the Marble 
Canyon limestones of the Cache Creek group"! 
(Armstrong, 1949, pp. 50-51). 


Cache Creek Group of the Stikine River Area 


Carbonates are the only Cache Creek rocks exposed in the 
Stikine River area. The base of these Early and Middle Permian 
rocks is not exposed in this area, but in other areas they overlie 
volcanic tuffs and ribbon cherts of an undetermined age. 


The section studied forms a massive ridge separating two 
glaciers. It is faulted at the base where the massive limestone of 
the top of the section is repeated. From the base of the section 
upward, the limestones are calcarenites of bioclastic material. 


Residues prepared from some units yield a high percentage 
of insoluble material, while others yield very little. 


The section is cut by a few minor diorite dikes which have 
formed a small alteration zone. 


Iz 


In the upper part of the section the rocks are more cherty. 
The cherts are both nodular and bedded. Nodular chert is often 
darker than the bedded chert. Chert which forms beds is usually 
very light gray to white or light yellow in color. Typical chert beds 
are eight to ten inches thick. The bedded chert appears to be 
primary, and the nodular secondary. Commonly the fossils are 
the only parts of the rock replaced by the silica. 


Dolomites are common in the upper half of the section. These 
appear to be diagenetically altered rocks with various gradations of 
dolomitization. Fossils are rare or non-existent in the dolomites. 


The upper 800 feet of the section is a very unusual limestone. 
It is very light gray to white and composed of a fossil hash of 
cryptostome bryozoans, small crinoids, small brachiopod remains, 
and a few fusulinid fragments. The fossil remains are only slightly 
abraded and are cemented by a micritic calcite cement. The rock 
has a porcelainous to translucent appearance. Bedding is very 
obscure but appears to be massive. This unit breaks into angular 
blocks and forms a semi-ledge zone. 


A fifty foot diorite body intrudes the section above this 
limestone. Stratigraphy and topography above the section are covered 
by ice and snow. 


The section just described is repeated higher on the ridge and 
is numbered section 18, or Scud River Upper Section. The repetition 
is detected by the reoccurrence of the characteristic upper massive 
limestone. Paleontologically, however, only the long ranging fusulinids, 
Pseudofusulinella occidentalis (Thompson and Wheeler) and 
Schwagerina cf. S. modica Thompson and Hazzard, are found 
repeated in the upper section. Because the fusulinids which occur 
the highest in section 18 are new species, it is not known if the 
section is repeated by folding which would have reversed the strati- 
graphic sequence, or by reverse faulting which would have repeated 
the upper section in its natural order. On the basis of size, 
undulating spirotheca, and intensity of septal fluting of Parafusulina 
n. sp. Aand P. n. sp. B, Mr. George Verville has indicated 
(personal communication) that they are younger forms than P. cf, 
P.? calx Thompson and Wheeler, which occur below. If this is the 
case then the section is repeated by faulting and is not overturned. 
However, the possibility of an overturned section due to folding 
cannot be disregarded. 


The fusulinids illustrated on figure III are a composite of 
sections 26 and 18. All species up to P. cf. P.? calx are from 
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section 26, and those from P. cf. P.? calx to P. n. sp. B inclusive 


St ed 


are from section 18. This is necessary because the upper part of 
section 26 is dolomitized so that the fossils are not recognizable. 


The Cache Creek group experienced pre-Triassic folding and 
erosion, so that the black Triassic shales are unconformable on the 
Upper Paleozoic strata. This post-Permian erosional surface left 
"islands' of Upper Guadalupian strata throughout British Columbia. 


Most of the previous fusulinid studies made in the Cache 
Creek group have been done on the younger Permian strata (see 
section above on previous work). With the exception of 
Pennsylvanian fusulinids found in the Fort St. John area (Thompson, 
et al., 1953), the Wolfcampian and Leonardian fusulinids of the 
Scud River sections are some of the oldest described from the 
Cache Creek group. 
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FIGURE V 


FAUNAL CORRELATION 


Because no previous fusulind studies have been made from 
any Wolfcampian and Leonardian sections of the Cache Creek group 
it was necessary to go beyond British Columbia for faunal 
correlation. 


In comparing fusulinid studies it became apparent that 
the McCloud limestone and the Bird Springs formation of 
California (Thompson, Wheeler, and Hazzard, 1946) are approxi- 
mately the same age as the Cache Creek limestones of the Stikine 
River area. Consequently many of the names here given to the 
fusulinids are from the California study. Many of the forms 
described in this work vary slightly in size from those described 
from California, but in general there are sufficient similarities 
to consider them as being conspecific. 


Parafusulina kaerimizensis (Ozawa) has previously been 
found only in Japan, but could have migrated to North America by 
way of the Tehyan seaway (Thompson, 1950, pp. 46-47). 


Schubertella kingi Dunbar and Skinner, was described first 
from the Hueco limestone of the Hueco and Sierra Diablo Mountians, 
Texas; but it appears to have almost universal occurrence. 


Parafusulina sonoraensis Dunbar, is described from Sonora, 
Mexico (Dunbar, 1939). 


The fauna of this area is different from that found in the 
west Texas area and was probably isolated by the same barrier 
that separates Californian fusulinids from those of Texas. 


The two collecting locations for this study are referred to 
as section 18 and section 26. These are given Brigham Young 
University location numbers of 12023 and 12024 respectively. 
Individual specimens are also given Brigham Young University, 
Geology repository numbers from 539 - 596 inclusive. 
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SYSTEMATIC PALEONTOLOGY 
Family FUSULINIDAE Modller, 1878 
Subfamily SCHUBERTELLINAE Skinner, 1931 
Genus Schubertella Staff and Wedekind, 1910 


Schubertella kingi Dunbar and Skinner 
(Plate 1. ) 


Shell minute, fusiform; bluntly rounded poles; axis of coiling 
is slightly curved. Single specimen of five volutions. 1.1mm. 
long and .42 mm. wide. Inner two volutions endothyroid. 


Septa present in axial region; slightly fluted in polar regions. 


Spirotheca thin and composed of one layer. Chomata faintly 
visible in inner three volutions. 


REMARKS: Schubertella kingi Dunbar and Skinner was 
described from the lower Hueco limestone of the Hueco and Sierra 
Diablo Mountains, Texas, but is almost universally distributed 
with Wolfcampian fusulinids. Only one specimen was observed. 


OCCURRENCE: S. kingi Dunbar and Skinner was collected 
from the base of unit 27, 30 feet above the fault at the base of 
section 26. This form occurs with Parafusulina gracilis (Meek), 
Parafusulina sp. A, Schwagerina cf. S. modica Thompson and 
Hazzard, and Pseudofusulinella occidentalis (Thompson and 
Wheeler). 


Repository: Brigham Young University Paleontology 
Collection, 12024-581, 
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Subfamily FUSULININAE Rhumbler, 1895 
Genus Pseudofusulinella Deprat, 1912 


Pseudofusulinella sp. A 
(Plate 2.) 


Shell small, highly inflated, fusiform; appears nearly 
spherical. Single specimen 4.24 mm. long, 3.58 mm. wide. 
Form ratio 1:1.19. Specimen contains 9 volutions. Prolocus 
minute, 


Septa present in axial region, fluted slightly at the polar 
regions. 


Chomata very heavy, reaching to the top of chamber. 
Chomata slightly assymetrical in outer volutions. 


REMARKS: Pseudofusulinella sp. A resembles P. 
occidentalis (Thompson and Wheeler) and P. montis (Thompson 
and Wheeler) of the McCloud limestone of California. P. Sp. <A; 
however, is more inflated than P. occidentalis and has fewer _ 
volutions and less chomata than P. montis. Only a single specimen 
was not silicified beyond recognition. 


OCCURRENCE: This form occurs in unit 26, 190 feet above 
the fault at the base of section 26. P. sp. Ais Wolfcampian in age. 
No other fusulinids were collected with P. sp. A. 


Repository: Brigham Young University Paleontology 
Collection, 12024-586, 585. 


Genus Pseudofusulinella Thompson, 1951 


Pseudofusulinella cf. Pe montis 
(Thompson and Wheeler) 
(Plate 2, table 2) 


Shell small, inflated fusiform. Straight axis of coiling. 
Steep lateral slopes. Mature specimens 10 - 12 volutions; length 
3.0 = 5.0mm; width 2.'5--. 3.6mm. -Formiratio about iti; so 
1:1.5. Inner 5 or 6 volutions quadrate to diamond shaped, becoming 
bulbous. Form ratio of fourth volution averages 1:1. 4; of sixth 
volution 1:1. 4; of eight 1:1.4, and of twelfth volution 1:1. 3. 
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Proloculus small, outside diameter 166 - 200 microns. Shell 


expands uniformly. 


Septa are thin and numerous. Septal count of first to seventh 
volutions in a typical specimen is 9, 15, 17, 17, ON e Aa eres S 
respectively. Septa straight across middle part of shell, but fluted 
in extreme polar regions. 


Tunnel high and narrow, its path slightly irregular. Chomata 
are well developed in all portions of shell. Chomata are perpendicular 
to chamber floor on tunnel side, but on poleward side they slope 
toward the floor with a much more gradual angle. The chomata 
occupy from three-fourts to totally the chamber area. They are 
elongated and very pronounced. Average tunnel angles for the first 
to twelfth volutions in three typical specimens are respectively 11°, 
15°: Ll S+adhgtl OS vo9? gil OPO Soe’ ekg Soe eee 


Spirotheca thin, composed of three layers - an upper layer 
which seems to correspond to an upper tectorium of other 
fusulinids; a tectum, and a lower layer which seems to correspond 
to diaphanotheca of other fusulinids. Thickness of spirotheca ofa 
typical specimen from first to eleventh volutions is 20, 33, 20, 40, 
66; 06,017 0 .fi2oinl a, 00) COuInrerous: 


REMARKS: The forms described here are somewhat 
smaller than those described by Thompson and Wheeler from the 
McCloud limestone of California. However the over all shape, 
number of volutions, and heavy chomata are similar in both. This 
form compares with Pseudofusulinella sp. A of unit 26, but differs 
with its heavier chomata and greater number of volutions. Pseudo- 
fusulinella occidentalis (Thompson and Wheeler) is much more 
elongate in polar regions and has fewer volutions than P. cf. P. 
montis (Thompson and Wheeler). 64 Oe 


OCCURRENCE: The zone of P, cf, P. montis (Thompson 
and Wheeler) starts 920 feet from the base of section 26 and extends 
upward for 150 feet. This is inthe middle Leonard. P. cf. P. 
montis does not occur in the same rocks as any of the other fusulinids. 


Repository: Brigham Young University Paleontology 
Collection, 12024-547, 548, 549, 550, 551, 552, 586. 


LE ANSE ee TN 


Pa 
Genus Pseudofusulinella Thompson, 1951 


Pseudofusulinella occidentalis (Thompson and Wheeler) 
(Plate 2, table 1) 


Shell small, inflated fusiform; sharply pointed poles, and 
Straight axis of coiling. Mature specimens of 8 - 9 volutions. 3.6 - 
5. mm. long, 1.8 - 2.8 mm. wide. Form ratio 1:1.8 - 1:2. 2. 
Average form ratio for five specimens is 1:2.0. Average form 
ratio for first, third, and fifth volutions respectively 1:1.5, 1:2. 1, 
and 1:2.1. Inner 5 or 6 volutions quadrate in outline, but polar 
regions in seventh to ninth volutions become greatly extended. 


Proloculus minute, from 40 - 133 microns in outside 
diameter. Average outside diameter is 102.4 microns. Shell does 
not expand uniformly, as first 3 - 4 volutions are tightly coiled and 
beyond this the chambers are more highly inflated. 


Septa thin and numerous. Septal count of volutions one to 
eight intatypicalyspecimen?9, -16;:.18;,, 22, 247 26,29 oly 
respectively. Septa are broadly wavy in central part of shell. 
Poleward from center of shell, fluting increases in intensity and 
in polar regions it forms chamberlets in basal part of chambers. 
Fluting is axial. 


Tunnel narrow, relatively high, and its cross section is 
almost square. Average angles for volutions one to six in six 
specimens respectively 15°,° 17° 5°19°3;420°., 21%, 22°. .'Chomata 
well developed throughout all volutions. Chomata range from two 
thirds to totally the height of the chambers. Tunnel sides of chomata 
are essentially vertical, while poleward sides are at a slightly 
smaller angle sloping toward poles. This is true especially in the 
eighth and ninth volutions. The chomata become wider in the outer 
three volutions. 


Spirotheca thin, composed of three layers; one upper layer 
which seems to correspond to upper tectorium of other fusulinids, 
a tectum, and a diaphanotheca (plus a lower tectorium). Average 
thickness of spirotheca in six specimens, volutions one to nine 
respectively - 17, 24, 32,.41,.36, 49, 55, 67, 58 microns: 


REMARKS: P. occidentalis (Thompson and Wheeler) of this 
area has a great variability in size. Some forms found are very 
small, but contain large proloculii. Most of the P. occidentalis 
(Thompson and Wheeler) are slightly larger than those described 
from the McCloud limestone of California (Thompson, Wheeler, and 


Hazzard, 1946). 


ae 


a5) occidentalis resembles Pseudofusulinella sp. A and P. 
cf. P. montis (Thompson and Wheeler), but is not so ovate. P. 
occidentalis has more sharply pointed poles, lighter chomata, and 
smaller shell. 


OCCURRENCE: The first appearance of P. occidentalis 
(Thompson and Wheeler) is in the top of unit 27, 100 feet above the 
base of section 26. From here it is encountered frequently (in 
various places) higher in the section, and in section 18. This 
species is found just above the most primitive species of 
Parafusulina, P; cf, P. gracilis (Meek), and with the youngest 
parafusuline found - Parafusulina sp. A. None of the three 
species of Pseudofusulinella here described occur together. 


Repository: Brigham Young University Paleontology 
Collection, 12024-539, 540, 541, 542, 543, 544, 545, 546, 584. 


Subfamily SCHWAGERININAE Dunbar and Henbest, 1930 
Genus Schwagerina Médller, 1877 


Schwagerina cf. S. modica Thompson and Hazzard 


(Plate 1, table 3) 


Shell small, cylindrical fusiform with low lateral slopes and 
rounded poles. Mature specimens have 5 - 6 volutions, are 3. - 4.4 
mm, long, 1.2 - 1.6mm. wide. Form ratio 1:2.5 - 1:2.9. Average 
form ratio 1:2.2. Average form ratio of first volution is 1:1. 4, of 
third volution 1:1.9. Axis of coiling is straight. 


Proloculus relatively small, outside diameter ranging from 
100 - 167 microns. Average outside diameter for same four 
specimens is 118.5 microns. Shell expands uniformly. 


Septal count for first to fourth volutions in a typical specimen 
is 7, 13, 15, 17. (Repository number 553,) Fluting extends 
throughout the length of the shell. In center of shell fluting forms 
chamberlets reaching half the height of the chamber, but increase 
in polar regions. 


Tunnel low, broad in outer volutions. Angles remain constant 
in first, second, and third volutions, but increase in the fourth 
volution. Average tunnel angle in first three volutions is 30°, average 
tunnel angle in fourth volution is 59°, Chomata is not visible. 


vet SNe ee ee ee 
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Spirotheca are thick, have broadly undulating surface. Averages 
of thickness of five typical specimens from first to fifth volutions are 
13, 22, 37, 40, 72 microns. Spirotheca composed of tectum and 
relatively thick keriotheca. (Keriotheca relatively thick in relation 
to size of specimen). 


REMARKS: This species is referred to Schwagerina modica 
Thompson and Hazzard with question. This form is much smaller, 
but appears to have the same characteristics. S. cf. S. modica may 
be an infant parafusuline, but its repeated appearance in the section 
indicates an adult individual. There are no other fusulinids found in 
these sections which resemble Schwagerina cf. S. modica Thompson 
and Hazzard. wee; 


OCCURRENCE: Two specimens of this species were found 
with Parafusulina Sp. A, Parafusulina gracilis (Meek), and 
Schubertella kingi Dunbar and Skinner. A few other specimens were 
collected. 


Repository: Brigham Young University Paleontology 
Gollection.12024-553, 554, 555, 556,.582, 583. 


Genus Parafusulina Dunbar and Skinner, 1931 
Parafusulina gracilis (Meek) 
(Plate 1, table 5) 


Shell small to medium, elongate, cylindrical fusiform, with 
broadly rounded poles. Straight axis of coiling. Mature specimens 
contain 5.- 6 volutions; 712. to 10.7 mm. long, 1.7 to 2.7mm. wide. 
Form ratio 1:4. - 1:4.1. Average form ratio about 1:4. Form ratio 
of first volution is about 1:1. 7, of third 1:2. 7. 


Proloculus is small, outside diameter of 100 - 273 microns, 
average outside diameter of about 186.5 microns for 2 specimens. 
Shell expands uniformly. 


Septa highly fluted and slightly irregular. The septa form 
chamberlets which reach to wall of next volution in the inner 
volution, but form low chamberlets in last volution. 


Tunnel is low and broad. Tunnel angle increases more 
rapidly from second to third volutions than in first to second volutions; 
is about 38° in first volution, 45° in second volution and 67° in third 
volution. Chomata very thin in first two volutions, but is not observed 


in outer volutions. 
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Spirotheca fairly thick, composed of tectum and thick 
keriotheca. Average spirothecal thickness in first to sixth volutions 
respectively, is about 22, 37, 44, 67, 83, 73 microns. 


REMARKS: Meek (1864) first described this form, however 
his specimens are apparently lost. Thompson (1946) therefore described 
a neoholotype from the McCloud limestone of California. 


Parafusulina gracilis (Meek) is the most primitive 
parafusuline so far recognized. However, the cuneculi prove it to 
be a parafusuline. Its association with other Wolfcampian forms 
such as Schubertella kingi Dunbar and Skinner, prove it to be 
pre-Leonardian. 


P. gracilis (Meek) resembles Parafusulina sp. A, but has 
more rounded poles, fewer volutions, and relatively low chambers 
immediately over the tunnel. 


OCCURRENCE: The first exposed limestone above the fault 
at the base of section 26 is a coquina of P. gracilis (Meek). This 
is in the first 20 feet of unit 27, approximately 30 feet above the fault. 
P. gracilis occurs with P. sp. A, Schwagerina cf. S. modica 
Thompson and Hazzard, and Schubertella kingi Dunbar and Skinner. 
The P. gracilis zone ends as the Pseudofusulinella occidentalis 


(Thompson and Wheeler) zone begins. 


Because Pseudoschwagerina is not found above P. gracilis, 
the P. gracilis zone is assumed to be upper Wolfcampian. 


Repository: Brigham Young University Paleontology 
Collection; ,.556,, 560; 581. 


Parafusulina sp. A 
(Plate 1, table 4) 


Shell small, elongate cylindrical fusiform with slightly 
rounded poles, Axis of coiling is essentially straight. Mature 
specimens have 6 - 7 volutions, 8. - 9, mm. long, and 2. 4 - 
2.7mm. wide. Form ratio of two typical specimens is 1:3, - 
1:3. 7. Average form ratio for same specimens 1:3, 4, Average 
form ratios of first, third, and fifth volutions respectively, are 
Lice ged Santpuledar 


Proloculus is small, outside diameter in a typical specimen 
is 200 microns, shell expands uniformly. 
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Septal count for typical specimen (26-27-18) for volutions 
1 to 6, is respectively 9, 13, 18, 20, 23, 25. 


Tunnel is broad and low, path essentially straight. Average 
tunnel angles for the first five volutions are 46°, 36° tet. eles 
602, 


Spirotheca is even, composed of tectum and keriotheca. 
Average thickness of spirotheca from first to seventh volutions of 
two specimens 23, 40, 50, 59, 53, 76, 115 microns respectively. 
Height of volutions expands slightly over the tunnel. 


REMARKS: Parafusulina sp. A resembles P. gracilis 
(Meek) in size, but is wider. Where the volutions of P. gracilis 
(Meek) are deflated over the tunnel, P. sp. Ais inflated. P. sp. 
A has more volutions than ie gracilis (Meek). 


No cuneculi were observed in P. sp. A, but the regular 
spirotheca and septa indicate it to be a parafusuline. 


OCCURRENCE: P. sp. A occurs at the base of unit 27, 30 
feet above the base of section 26. This species occurs with 
abundant P. gracilis (Meek), a few specimens of Schwagerina cf. 
S. modica Thompson & Hazzard, and Schubertella kingi Dunbar & 


Skinner. 


Repository: Brigham Young University Paleontology 
Gollection 612024=557.,.. 558, 559: 


Parafusulina sp. B 


(Plate 1) 


Shell large, elongate, cylindrical, with rounded poles. 
Single specimen 15 mm. long, 3.2 mm. wide for 4 volutions. 


Proloculus small, 180 microns. Septa regularly fluted 
throughout shell, forming narrow chamberlets which reach to the 
top of chambers. Secondary axial deposits in first 2 volutions. 


Spirotheca composed of tectum and fairly thin keriotheca. 
REMARKS: Only one poorly preserved specimen of P. sp. B 


was found. P. sp. B resembles P. cf. P. kaerimizensis (Ozawa), 
but there is not sufficient data available to compare favorably. 
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OCCURRENCE: P. sp. B was collected from unit 22, 212 
feet above the base of section 26. No other fusulinids were collected 


along with P. sp. B. 


Repository: Brigham Young University Paleontology 
Collection 12024 -580. 


Parafusulina Sp. C. 
(Plate 1) 


Shell large, cylindrical, slightly depressed in the medial 
area. Single specimen 13 mm. long and 3.6 mm. wide. Poles 
broadly rounded. 


Septa heavy and intensely fluted throughout the shell, forming 
irregular chamberlets. 


Spirotheca fairly thick; composed of tectum and keriotheca. - 


REMARKS: Only one poorly preserved specimen of 
Parafusulina sp. C was observed. This form does not resemble 
any of the othe r species described from this area, and the specimen 
is not preserved well enough for other comparative studies. 
Therefore it has been called P. sp. Cc. 


OCCURRENCE: P. sp. C. occurs in unit 20, 650 feet above 
the base of section 26. No other fusulinids were collected along 
with P. sp. C. Stratigraphically, P. sp. C occurs in Early 
Leonard rocks. 


Repository: Brigham Young University Paleontology 
Collection 12024-579. 


Parafusulina cf, P, sonoraensis Dunbar 
(Plate 3, table 9) 


Shell large, cylindrical fusiform with straight axis of coiling. 
Broadly rounded poles. Mature specimens contain 5 - 6 volutions. 
About 10.2 mm. long, 4. mm. wide. Average form ratio is 1:2. 5, 
Average form ratio in first volution is 1:1. 8, in third volution 1:2. 1, 
and in fifth volution 1:2. 5. 


Proloculus is large. Its outside diameter is 400 microns. 
Volution heights increase poleward from center. 
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Septa are thin, regularly and highly fluted, forming narrow 
chamberlets which reach to the top of the chambers. Average septal 
count for first to sixth volutions 13, 18, 22, 23, 31, and 35 
respectively. 


Spirotheca composed of tectum and fairly thin keriotheca. 
It is regular throughout the shell except for a slightly depressed 
medial area. Average spirothecal thickness for first to sixth 
volutions is 33, 35, 50, 65, 100, and 80 microns, respectively. 


REMARKS: Parafusulina sonoraensis Dunbar has only been 
reported from Sonora, Mexico, but it is very similar to Para- 
fusulina diabloensis Dunbar and Skinner of West Texas. The forms 
which I found are similar to P. sonoraensis Dunbar in shape of 
shell and fluting of septa, except my forms are smaller and have 
fewer volutions. PB. sonoraensis Dunbar has 8 - 9 volutions and 
mine have 6 - 7 volutions. The species described here then, is 
compared with P. sonoraensis with question. 


OCCURRENCE: P. cf. P. sonoraensis Dunbar occurs at 
two different horizons. It is found in unit 21, 590 feet above the 
base of section 26, and at the base of unit 15, 1840 feet above the 
base of section 26. In unit 21 it occurs alone, but is found with 
P. cf. P. kaerimizensis (Ozawa) in unit 15. This would indicate 
that P. cf. BP. sonoraensis is Early and Medial Leonard in age. 


Repository: Brigham Young University Paleontology 
Collection 12024-568, 587, 588, 589, 596. 


Parafusulina cf. P. ? turgida Thompson and Wheeler 
(Plate 4, table 10) 


Shell large, inflated fusiform with regular axis of coiling 
and pointed poles. Mature specimens of 5 - 6 volutions. 8.6 - 
11.0.mm.. long; 4.6 - 4.8mm. wide. Form ratio 1:1.9 - 1:2. 3. 
Lateral slopes become concave in second to sixth volutions. 
Average form ratio is 1:2.2. Form ratio of first volution about 
IeieGaiet thavdile2o2; of fiithl<2. 15 of sixth 1aZec. 


Proloculus is large, outside diameter being 333 - 433 microns 
in size. Shell throughout all growth stages loosely coiled. 


Septal count of first to fifth volutions of one specimen 14, 2b; 
28, 32, 40, 41mm. Other characteristics: septa fluted regularly 
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and highly throughout, and form high narrow chamberlets reaching 
to the top of the chambers. Fluting is slightly heavier in axial region. 


Neither tunnel nor chomata are observed. 


Spirotheca is composed of tectum and thick keriotheca with 
coarse alveoli. Average thickness of spirotheca in first to sixth 
volutions inmm. is: 34, 43, 73, 115, 138, 113 microns. 


REMARKS: Thompson and Wheeler question the generic 
affinities of this species because of its heavy spirotheca and inflated 
median section which are characteristics of the genus Schwagerina, 
but because of the well developed cuneculi and single tunnel, they 
have called it a Parafusulina. The forms described in this work, 
however, are somewhat smaller than those described by Thompson 
and Wheeler from the McCloud limestone of California, but they 
appear to be conspecific. 


OCCURRENCE: P. cf. P. ? turgida Thompson and Wheeler 
was found in unit 19, 689 feet from the base of section 26. It 
appears to be an early Leonard form in this section. P. cf. P.? 
turgida Thompson and Wheeler occurs with Ps eudofusulinella 
occidentalis (Thompson and Wheeler), Parafusulina cf. P. 
sonoraensis Dunbar and Skinner, and Parafusulina ani Ge. 


Repository: Brigham Young University Paleontology 
Collection, 12024-569, 570, 571. 


Parafusulina kaerimizensis (Ozawa) 
(Plate 3, table 7) 


Shell large, elongate, cylindrical fusiform. Bluntly pointed 
poles. Median section of shell straight to slightly depressed. 
Straight axis of coiling. Mature specimens contain 5 - 6 volutions; 
are 11,6 - 12.4 mm. long and are 3.2 - 3.6 mm. wide. Form ratio 
1:3,.2~- 1:3.8. Average form ratio about 1;3.5. Average form ratio 
of first volution is about 1:1. 8, of third volution 1:3., of fifth volution 
LN Nae ge 


Proloculus is moderately large. Outside diameter 300 - 
366 microns, Average outside diameter 333 microns for 2 specimens, 
Shell expands uniformly. 
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Septal count of first to fifth volutions in one specimen is 11, 
17, 25, 32, 28mm. respectively. The septa are highly fluted through- 
out the shell, They form narrow chamberlets which reach the tops of 
the chambers throughout the length of the shell. 


Tunnelis low. Average tunnel angles in first to fourth volutions 
are 30°, 32°, 44°, 43°. Chomata is not observed. Average 
spirothecal thickness in first to sixth volutions is 29, 37, 39, 68, 86, 
85 microns respectively. The spirotheca is composed of upper 
tectum and moderately thick keriotheca. Heavy secondary deposits 
occur along the axis of the first and second volutions. 


REMARKS: Parafusulina kaerimizensis (Ozawa) is a very 
common species found in the Middle Permian of Japan. The forms 
here described are compared with those described from the 
Akiyoshi limestone group of Japan (Toriyama, 1958). The forms 
referred to P. kaerimizensis (Ozawa) are slightly smaller in length 
and width than those described by Toriyama, however there are 
sufficient similarities to refer the Cache Creek forms to this species. 


OCCURRENCE: P. cf. P. kaerimizensis (Ozawa) is a 
Leonard form which is found at the base of unit 15, 960 feet from 
the bottom of the section, and 500 feet into the Leonard. This 
species occurs with P. cf. P. sonoraensis Dunbar and Skinner. 
Within unit 15 there is a a sharp faunal break as P. cf. P. 
kaerimizensis (Ozawa) and P. cf. P. sonoraensis ‘Dunbar and Skinner 


disappear, and Pseudofusulinella cf. P. montis (Thompson and 
Wheeler) appears. 


Repository: Brigham Young University Paleontology 
Collection, 12024-565, 566. 


Parafusulina cf. P. ? calx Thompson and Wheeler 
~~ (Plate 4, table 8) 


Shell large, elongate, cylindrical fusiform. Sharply pointed 
poles and low lateral slopes. Straight axis of coiling. Mature 
specimen contains 5 - 6 volutions. Fourth, fifth, and sixth volutions 
are slightly depressed in their medial areas; 10.4 mm. long and 3. 4 
mm. wide. Form ratio of mature specimenis 1:3.2. Lateral 
slopes have slight tendency to become concave at fifth and sixth 
volutions. Form ratio of first volution is 1:1. 6, Of third 122e57 OL 
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EXPLANATION OF PLATE I 


Plate 1. - SCHUBERTELLA, SCHWAGERINA, AND PARAFUSULINA 


Figure Page 
1. Parafusulina sp. C. Axial section times 10, from 
Scud River Lower Section. Repository: 
Brigham Young University 12024-579 . . . . . 26 


2. Parafusulina sp. B. Axial section times 10, from 
Scud River Lower Section. Repository: 


Brigham Young University 12024-580 . . . . . 25 
3,5,7. Parafusulina gracilis (Meek). Tangential section 

showing cuneculi, times 20 (3). Axial section 

time 10 (5,7). Repository: Brigham Young 

University 12024+553) +531, 2556 5) eee eee eee eee 


8. Schubertella kingi Dunbar and Skinner. Axial 
section times 50. Repository: Brigham Young 
University-12024-581 te oe .eoe-daew Goda se eeisete 


6,9,10,11. Schwagerina cf. S. modica Thompson and Hazzard. 
Sagittal section times 10 (6). Axial sections 
times 10 (9, 10). Axial section times 20 (11). 
Repository: Brigham Young University 12023- 
982),.7554,~ S8Aanand 120246553.) se gaekiaoeem 5 , 22 
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EXPLANATION OF PLATE II 


Plate 2. - PSEUDOFUSULINELLA 


Figure Page 
1,2,4,6,9. Pseudofusulinella occidentalis (Thompson and 
Wheeler). Axial section times 20 (1, 2). 
Sagittal section times 20 (6). Axial sections 
time 10 (4, 9). Repository: Brigham 
Young University 12023-584; and 12024-541, 
539,545,540. oo aia: lel ice  w  eeee 


3. Pseudofusulinella sp. A. Axial section times 10. 
Repository: Brigham Young University 
VZ0Z4-585 «5 ee ce 


5, 7,8. Pseudofusulinella cf. P. montis (Thompson and 
Wheeler). Axial section times 20 (5). Axial 
section times 10 (7), sagittal section times 
10 (8). Repository: Brigham Young University 
120242 586,.:58652543\..0 0 Gee oe eee oe) ee 
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PLATE II 


33 


a ees ee 


EXPLANATION OF PLATE III 


Plate 3. - PARAFUSULINA 


Figure Page 
1,2,3,4,5. Parafusulina cf. P. sonoraensis Dunbar. Axial 
sections times 10 (1, 3,°S)2 sagittal sections 
times 10 (2, 4). Repository: Brigham Young 
University 12024-589, 587, 568, 588, none . . . 26 


6: Parafusulina cf. P. kaerimizensis (Ozawa). Axial 
section times 10. Repository: Brigham Young 
University 12024-566-.to- 2) 
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EXPLANATION OF PLATE IV 


Plate 4. - PARAFUSULINA 


Figure Page 
1-4,6. Parafusulina n. sp. A. Nearly axial section times 
10 (1). Axial section times 10 (6). Tangential 
section showing cuneculi (2). Sagittal sections 
times 10 (3,. 4). Repository: Brigham Young 
University 12023-5900, 591, 578, 59 2p alee 


5. Parafusulina cf. P. ? turgida Thompson and Wheeler. 
Axial section times 10. Repository: Brigham 
Young-University 2024-569. «9 « .« “~ = eeeeees 


7. Parafusulina cf. P. ? calx Thompson and Wheeler. 


Axial times 10. Repository: Brigham Young 
University [2024-567 2 . . « « . ee 29 
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EXPLANATION OF PLATE V 


Plate 5. - PARAFUSULINA 


Figure Page 
1-5. Parafusulina n. sp. B. Nearly axial times 10 (1). 
~ Tangential times 10 (5). Sagittal times 10 (3). 
Axial and sagittal view of microspheric 
proloculus times 50 (2, 4). Repository: 
Brigham Young University 12023-593, 594, 564, 


564, 561.0 ois se nee 
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Proloculus large, its outside diameter 367 microns. Heights 
of volutions increase slightly poleward from center of shell. Shell 
expands uniformly. 


Septa are highly and regularly fluted, and form narrow 
chamberlets that reach to the top of the chambers. 


Tunnel low and medium wide. Tunnel angles for the first to 
fifth volutions are 48°, --, 30°, 30°, and 33°. Chomata not 
observed. Some secondary deposits in axial regions of first two 
volutions. 


Spirotheca thick. In first to sixth volutions of a typical 
specimen they measure 20, 30, 43, 80, 100, 70 microns, 
respectively. 


REMARKS: Parafusulina? calx Thompson and Wheeler 
resembles Schwagerina (?) hessensis Dunbar and Skinner, from the 
lower part of the Leonard formation of Texas. The over all shape 
and the thick spirotheca are characteristics of the subfamily 
Schwagerininae. Parafusulina? calx Thompson and Wheeler is 
included in the genus Parafusulina only because it possesses cuneculi. 
The Cache Creek forms are somewhat smaller than those described 
by Thompson and Wheeler from the McCloud limestone, but shape, 
fluting, and spirothecal thickness indicate that it is probably 
Parafusulina? calx Thompson and Wheeler. 


OCCURRENCE: Parafusulina cf. P. ? calx Thompson and 
Wheeler was found in unit 9, 1300 feet above the base of section 18. 
By the fault relationship I judged this to be equal to approximately 
1200 feet above the base of section 26. At the spot this collection 
was made the limestone is a coquina of P. cf, P. ? calx Thompson 
and Wheeler. No other fusulinids were found with this s species. 


Repository: Brigham Young University Paleontology 
Collection, 12023-567. 


Parafusulina n. sp. A 
(Plate 4, table 11) 
Shell large, elongate, and cylindrical; with broadly curving 
axis of coiling, rounded poles. Mature specimens of 6 - 7 volutions; 
13,4 to 20. mm. long, 3.6 to 3.8 mm. wide. Form ratio of mature 


specimens 1:3,5 - 1:3.8. Average form ratio 1:3. 6 for 3 typical 


i at ia ee 


4) 


specimens. Form ratio of first to sixth volutions of a typical specimen 


Weed Lely 1220.5,” 1e2e bale a0 es a5cen a5" respectively. 


Proloculus large; outside diameter being 500 to 566 microns. 
Average outside diameter of proloculus is about 533 microns. 
Proloculus in some specimens is irregular. 


Average septal count for four specimens from first to fifth 
volutions respectively is 11, 21, 24, 30, 33. Septa are relatively 
thin and highly fluted. Fluting is somewhat irregular, forming 
irregular chamberlets throughout the shell. Cuneculi are well 
developed in the third and fourth volutions. 


Tunnel is low and broad. Average tunnel angle for the first 
to fifth volutions 32°, 34°, 48°, 47°, and 50°. Tunnel angle 
increases at a constant rate. No chomata present. 


Spirotheca thin and somewhat irregular. Average thickness 
for first to seventh volutions 40, 54, 83, 87, 95, 133, 100 microns 
respectively. 


REMARKS: Parafusulina n. sp. A resembles Parafusulina 
fountaini Dunbar and Skinner and Parafusulina bakeri Dunbar and 


Skinner, from the Guadalupe mountain of West Texas. P. n. sp. A, 


however, has more irregular fluting and spirotheca. It is hazardous 
to correlate West Texas species with this isolated province of the 
West Coast. Some of the sections measured were slightly off 
centered, but this did not seriously hinder the accuracy of the 
measurements. 


OCCURRENCE: Parafusulina n. sp. A was collected from 
unit 11, 1800 feet from the base of section 18. Their stratigraphic 
position in section 26 is interpreted to be approximately 1300 feet 
above the base. This would put Parafusulina n. sp. Ain the high 
Leonard. No other fusulinids were found with this species. 


Repository: Brigham Young University Paleontology 
Collection, 12023-572, 573, 574, 575,576, 577, 578, 390,72 
sere 
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Parafusulina n. Sp. fe, 
(Plate 5, table 6) 


Shell large, highly elongate and cylindrical; somewhat 
undulating. Slightly curved axis of coiling; rounded poles. Mature 
specimens of 6 - 7 volutions, 14. - 18. 6mm. long, 4.2 - 4. 8 mm. 
wide. Form ratio of mature specimens 1:3.4-1:3.9. Average 
form ratio 1:3. 7 for three typical specimens. Form ration of first 
to sixth volutions of a typical specimen 1:3. 2, LB. Spolearz PAZ 265 
1:2.5, 1:3.4, respectively. 


Proloculus microscopic, outside diameter 33 microns. 


Septa are of medium thickness, highly fluted, forming 
narrow irregular chamberlets to the top of the chambers. Average 
septal count for second to seventh volutions 14, 20, 20; 237429) and 
35, respectively. Cuniculi are very small and difficult to find, but 
are present in some of the medial volutions. 


Neither tunnel nor chomata appears to be present. 


Spirotheca moderately thick. Thickness in first to seventh 
volutions 33,.50, 82, 122, 118, 123, 133 microns, respectively. 
Beginning at second or third volution, most specimens have 
undulating spirotheca. 


REMARKS: Parafusulina n. sp. B does not resemble any 
other Parafusuline. It may be that this form is a microspheric form 
of some other species, but it is not a product of alternation of 
generation because there are no megalospheric forms present. 


OCCURRENCE: Parafusulina n. sp. B occurs at the top of 
section 18, 2900 feet from the base of the section. Their 
stratigraphic position in section 26 is interpreted to be 1490 feet 
from the base, which is high Leonard in age. BP. n. sp. B occurs 
with Pseudofusulinella occidentalis (Thompson & Wheeler), and 
Schwagerina cf, S. modica Thompson and Hazzard, 


Repository: Brigham Young University Paleontology 
Collection 12023-561, 562, 563, 564, 593, 594. 


43 


Table 1. Table of Measurements (in Millimeters) of 
Ps eudofusulinella occidentalis 
(THOMPSON AND WHEELER) 


sr a ~ 


Loc. Specimen Pl. SL. iw. R. 
26-27 539 z Ze Ve Lead 1. 84 
26-19 540 2 2.54 1, 425 
26-23 541 Zao 1.02 1,96 
26-27 542 2 te a Be 
26-23 543 1.290 . 850 2.24 
26-22 544 Tao@ aO0 2.00 
Loc. Specimen Prol. (Mic) Radius vector 
1 2 
26-27 539 40 wOS «O75 
26-19 540 a7 ADS 
26-23 541 133 Be Leb 
26-27 542 90 . 09 Bibi: 
26-23 543 133 . 095 1150 
26-22 544 116 090 15 
Radius vector 
Loc. Specimen os 5 6 iT 8 
26-27 539 Os 35 . 44 S675 . 960 
26-19 540 RAs. . 485 . 685 . 960 1. 20 
26-23 541 . 485 Rao is . 845 02 
26-27 542 ee eo . 450 2 
26-23 543 . 360 . 504 . 70 . 850 
26-22 544 . 245 1365 . 480 nie 
Thickness of spirotheca (Mic. ) 
Loc. Specimen 1 2 is 4 5 
26-19 540 40. 53: 
26-27 545 1% 33: 43, O7. ol fe 
26-23 546 26. 24, 33: 40. Lets 
26-27 542 20. Ot 3a. 35. 46. 
26-23 543 LO. Li ZG. ZO; aoe 
26-22 544 10. Ri 203 ce -- 
Thickness of spirotheca (Mic. ) 
Loc. Specimen 7 8 9 
26-19 540 60 
26-27 545 100 67 58 
26-23 546 cif! 
26-27 542 60 
26-23 543 (wall may be weathered) 
26-22 544 20 
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Loc. Specimen 


26-27 
26-19 
26-23 
26-27 
26-23 
26-22 


Loc. Specimen 


26-27 
26-19 
26-23 
26-27 
26-23 
26-22 


Loc. Specimen 


26-27 
26-19 
26-23 
26-27 
26-23 
26-22 


Loc. Specimen 


26-27 
26-19 
26-23 
26-27 
26-23 
26-22 


Loc, Specimen 


26-27 


Loc. Specimen 


26-27 


539 
540 
541 
542 
543 
544 


539 
540 
541 
542 
543 
544 


539 
540 
541 
542 
543 
544 


539 
540 
541 
542 
543 
544 


545 


545 
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Ratio of Hl. /Rv. 


2 


2 
a 
i 
z 
1 
1 


Ratio of Hl. /Rv. 


7 
LS 
Li 
|e 


2.24 


2. 


.0 
. 61 


86 


pe Fe, 
£65 
. 40 


8 
85 
96 


02 


a 


Z. 
2. 
hs 
Las 
i 
L; 


8 


2. 


14 
44 
95 
4 

66 
74 


. 82 


1 


Tunnel angle 


Z 
8 
8 
21 
16 
23 
24 


a 
12 
a 
23 
16 
25 
21 


Tunnel angle 


6 
LS 
18 
25 
22 
30 
20 


7 
18 
21 


20 


Septal count 


2 
16 


6 
26 


3 
18 


4 


Ne NY DY WN 
AN 
Ww 


Nigh ‘i ee ie i 


A ee ee ee ee N 
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Table 2. Table of Measurements (in Millimeters) of 
Pseudofusulinella cf. P. montis 
(THOMPSON AND WHEELER) 


Loc. Specimen Pl. $L. SW. R. Prol. (Mic) 
26-15 547 1. 85 
26-15 548 2 1.95 
26-15 548 1.50 
26-15 549 1. 65 
26-15 550 2.45 L362 1. 43 200 
26-15 5 5A ‘apie FA Le oT 
26-15 Dae, 1.54 By rae: 166 
Loc. Specimen Radius vector 

1 Zz 3 a 5 6 
ch=15 550 pale S23D 335 . 450 . 600 . 675 
26-15 551 0 . 145 . 24 . 380 SVAN . 719 
26-15 5Sz . 140 . 200 Be AY he) Te le)S, - iL . 630 
Loc. Specimen Radius vector 

r 8 5) 10 11 iz 
26-15 550 -a50 . 900 £2.09 ie oo 1. 60 675 
26-15 551 . 880 et bod 159 
26-15 552 . 805 1.0] 1,25 
Loc. Specimen Thickness of spirotheca (Mic. ) 

1 2 3 4 3 6 
26-15 550 20 33 20 40 66 66 
26-15 548 -- -- -- 43 50 a7 
Loc. Specimen Thickness of spirotheca (Mic. ) 

ie 8 9 10 11 iZ 
26-15 550 70 te ic 66 66 -- 
26-15 548 63 66 
Loc. Specimen Ratio. of Hl/ Ry. 

is mA 3 4 > 6 


26-15 550 1, 094 1. 063 Leo 1.055 1. 00 ee ee 
26-15 on 7ABA lee ZeAG a. Go Ley Loe 
26-15 552 ocd 1.30 | EA Las oeg Ba bef ee 
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Loc. Specimen Ratio of Hl. /Rv. 

7 8 9 10 ins: 12 
26-15 550 Looe Lead 1 eT Loe 1. 345 | ae To) 
26-15 Dol 1.61 Lu L239 1. 48 
26-15 B5Z Lace 1, 20 Ly 2k 
Loc. Specimen Tunnel angle 

L 2 3 4 5 6 
26-15 550 10 Me. 10 8 8 2, 
26-15 SL 16 18 13 ie 12 11 
26-15 552 7 11 11 10 10 10 
Loc. Specimen Tunnel angle 

8 9 10 11 12 

26-15 550 10 8 10 13 | He 12 
26-15 a5] es LI 12 
26-15 55Z 9 9 10 
Loc. Specimen Septal count 

1 2 2 4 5 6 
26-15 548 15 20 £9 23 28 35 


26-15 552 9 15 17 ie 23 28 


aa 


Table 3. 


Loc. Specimen 
Z6s27L, 553 
26-27L 553 
18-20 554 
26-24 555 


Loc. Specimen 
Zo=2714, 553 
26-271; 5553 
18-20 554 
26-24 555 


Loc. Specimen 
C= 2.412553 
26-27L 553 
18-20 554 
26-24 Beis, 
Bb=2 (i 550 


Loc. Specimen 
(AE ATAW, evey: 
20-2715 553 
18-20 554 
26-24 OD 


Loc. Specimen 
Gb. c (li ee 3 
Zo=2 4s S53 
18-20 554 
26-24 BSNS: 


Loc. Specimen 
26-27L 556 
(Sagg. ) 


Ad 


Table of Measurements (in Millimeters) of 
Schwagerina cf. S. modica 
THOMPSON & HAZZARD 


pet fest 
oo" |) 6 ce 


30 
26 


Ee. 


a 


(a 
. 20 
. 20 
a133 
sa lat 


SW. 
. 60 
. 60 
a0 
. 66 


Radius vector 


3 
oo 
30 
2 Real 


. 234 


4 


. 40 
. 466 
299 
Spee ke 


° 


R 
Gere 
2.2 


5 


. 60 
. 60 
. 465 
. 468 


Thickness of spirotheca (Mic) 


2 
10 
23 
23 
30 


3 
30 
35 
Sy 
50 
25 


Ratio of Hid Rv. 


4 
a9 
at 
33 
40 
37 


4 
Lied 
2. 15 
2. 20 
2.02 


Tunnel angle 


3 
ad 
31 
30 
40 


4 
40 
| 
63 
66 


Septal count 


3 
15 


4 
17 


2) 
47 
35 
66 
40 


Prol. (Mic) 
cb ot es 
107. 
100. 
100. 


. 76 
. 66 


48 


Table 4. Table of Measurements (in Millimeters) of 


Loc. Specimen 
26-27 557 
26-27 558 


Loc. Specimen 
26-27 557 
26-27 558 


Loc. Specimen 
ZbeZ7: . 557 
26-27 558 


Loc. Specimen 
26-27 ot 
26-27 558 


Loc. Specimen 
26-27 557 
26-27 558 


Loc. Specimen 
26-27 559 


33 
13 


40 
52 


Parafusulina sp. A 


Pl. +L, SW. R. Prol. (Mic) 
1 4, 00 1. 33 3.0 200 
4,50 1.22 


Radius vector 


Js 3 4 5 6 
. 200 . 366 <oaS wy 592 
. 20 . 300 . 450 . 60 2833 


Thickness of spirotheca (Mic. ) 


2 3 4 5 6 
53 47 67 65 80 
27 oS 50 40 72 


Ratio of Hl. /Rv. 

a 3 4 5 6 
; S63 4.4 --- 4, 
1283 A Bae 3 


Tunnel angle 


2 ob 4 3 6 
40 46 60 61 
32 36 55 59 


Septal count 
2 3 4 5 6 
‘3 18 20 23 £5 


W W 


a om 


~| Ree 


Table 5. 


Loc. Specimen 


26-27 560 
26-27 560 
26-27 556 


Loc. Specimen 


26-27 560 
26-27 560 
26-27 556 


Loc. Specimen 


26-27 560 
26-27 560 
26-27 556 


Loc. Specimen 
26-27 560 
26-27 560 


Loc. Specimen 
26-27 560 
26-27 560 
26-27 556 
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Table of Measurements (in Millimeters) of 
Parafusulina gracilis (MEEK) 


MSS 
Moo 


16 
16 


Pl. +L. sW. R. 
56 866 4.16 
4.0 1..G 4.0 
1 a 6%’ Pos 4.0 
Radius vector 
fa 3 a 5 
256 Boh It | OLD . 866 
. 260 AS YAs . 466 . (00 
BaoL, . 453 . 666 EDO 


Thickness of spirotheca (Mic) 


2 = 4 5 

47 60 80 70 
35 out 60 80 
30 35 60 100 


Ratio of Hl. /Rv. 


Z 3 4 S 
2. 34 2. 66 4.2 4.15 
1.73 Le OT S08 4.0 


Tunnel angle 


2 3 4 5 
54 74 -=- --- 
35 42 a --- 
45 66 = --- 


Prol. (Mic) 


100 
273 


Table 6. 


Loc. Specimen 


18-20 561 
18-20 562 
18-20 563 


Loc. Specimen 


18-20 561 
18-20 562 
18-20 563 


Loc. Specimen 


18-20 561 
18-20 BS2 
18-20 563 


Loc. Specimen 


18-20 561 
18-20 562 
18-20 563 


Loc. Specimen 
18-20 564 
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Table of Measurements (in Millimeters) of 


Ze 


rey 


+216 


Parafusulina n. sp. B 


Buoy =W jo 
8. 66 2.24 oa9 
9. 30 2.40 S19 
TO 2. 06 3.4 

Radius vector 
2) = 5 
--- S766 ie 365 
Fis i, DROS 1. 46 
. 366 2tz0 1.165 


Thickness of spirotheca (Mic) 


2 
50 
40 


3 4 5 
100 100 120 
100 117 tos 

45 50 100 


Ratio of Hl. /Rv. 


3 4 5 

33 2.8 

Si 2.4 FARES 

aoe eo 2.6 
Septal count 

3 4 =" 

20 20 as 


Not 


shown 


Not shown 


£53 


Table 7. 


Loc. Specimen 
26-19 565 
26-15 566 


Loc. Specimen 
26-19 565 
26-15 566 


hoe. Specimen 
26-19 565 
ZOe11 5 reeaOG 


Loc. Specimen 
26-19 565 
26-15 566 


Loc. Specimen 
26-19 565 
26-15 566 
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Table of Measurements (in Millimeters) of 
Parafusulina cf. P. kaerimizensis (Ozawa) 


33 
20 


£ 
39 
ZA 


Pl. SL. $W. R. 
5e.3 Las Sys Ve 
3 6.2 0 30 
Radius vector 
Z 3 4 5 
. 400 Noss . 964 1402. 
. 400 . 666 . 966 Leos 


Thickness of spirotheca (Mic) 


Z 3 4 5 
37 47 70 100 
40 33 67 87 

Ratio of Hl.) Ry. 

Z 3 4 5 
va ees 3.4 4.4 

08 Zee Ged 3,0 


Tunnel angle 


Z é 4 5 
32 40 35 
. 48 oy 


Prol. (Mic) 


300 
366 


105 


W W 
COW O&O 


5Z 


Table 8. Table of Measurements (in Millimeters) of 
Parafusulina cf. P.? calx 
THOMPSON AND WHEELER 


Loc. Specimen Pl. 41, "SW. R.  Prol(Mic) 

18-9 567 4 5846 Lia 367 
Radius vector 

Loc. Specimen 1 Ze 3 4 5 6 

18-9 567 . 286 . 466 . 682 1, 02 1. 40 167 

Thickness of spirotheca (Mic) 

Loc. Specimen 1 2 3 4 5 6 

18-9 lows 20 30 43 80 100 70 
Tunnel angle 

Loc. Specimen 1 a 6) 4 5 6 

18-9 567 48 -- 30 30 33 


Table 9. Table of Measurements (in Millimeters) of 
Parafusulina cf. P. sonoraensis 
DUNBAR 


Loc. Specimen Pl. $1, SW. R. Prol(Mic) 
26-15B 568 3 Bibl Zoi) a5 400 


Radius vector 
Loc. Specimen 1 2 3 +t 5 6 
26-15B 568 . 40 . 666 laog Ljee 1. 66 ne 


Thickness of spirotheca (Mic) 
Loc, Specimen 1 é 3 4 5 6 
26-15B 568 fo 35 50 65 100 80 


Ratio of Hl. /Rv. 
Loc. Specimen l rs 3 4 5 6 
26-15B 568 178 mel A Be ne + Ah oan 


in) Sbioba son alt bs -ich SA 


a3 


Table 10. Table of Measurements (in Millimeters) of 
Parafusulina cf. P.? turgida 
THOMPSON AND WHEELER 


Loc. Specimen Pl, $L, SW. R. Prol. (Mic) 
26-19 569 4 4, 32 2.105 135 347 
26-19 570 5.50 2.4 age 433 
26-19 569 5.95 fale: B33 


Radius vector 


Loc. Specimen 1 zB 3 4 5 6 

26-19 569 ue L632 1. 05 1. 44 1.93 Z.t3 
26-19 570 2535 220 . 966 1. 43 1.90 2. 40 
26-19 569 PRES £50 290 1. 40 1. 86 “AR SIS) 


Thickness of spirotheca (Mic) 


Loc. Specimen 1 Z 3 ay 5 6 
26-19 569 o3 40 54 76 135 100 
26-19 570 33 40 66 100 136 LZ 
26-19 569 | 60 100 170 145 


Ratio of Hl. /Rv. 


Loc. Specimen 1 2 2 4 5 6 

26-19 569 159 Lis5 1. 06 1853 Ey 1.35 
26-19 570 Zaet 2a94 Zo 2S Dee "ASS 

26-19 569 150 2.4 PAC nS ho 2.4 2.4 ZS 

Tunnel angle 

Loc. Specimen 1 2 3 4 5 6 

26-19 569 

26-19 570 

26-19 569 


Septal count 


Loc. Specimen 1 Zz 5 4 5 6 
26-19 seal 14 26 28 32 40 41 


Table 11. 


Loc. Specimen 


18-11 572 
18-11 573 
18-11 574 


Loc. Specimen 


18-11 572 
18-11 57S 
18-11 574 


Loc. Specimen 
18-11 aie 
18-11 aa 


Loc. Specimen 


18-11 572 
18-11 OTe 
18-11 574 


Loc. Specimen 
18-11 oN 
18-11 Sy i 


Loc. Specimen 


18-11 i be 
18-11 576 
18-11 on t 
18-11 578 
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Table of Measurements (in Millimeters) of 


1 
43 
37 


28 
36 


14 
10 


oie 


Thickness of spirotheca (Mic. ) 


Z 
40 
67 


26 
41 


Parafusulina n. sp. A 


$L “SW. R: 
LOR 2. 86 a 
ak 2.14 3.6 
6. 66 i 76 2 wag be 
Radius vector 

5 4 5 
1307 1253 2i0 
1. 265 1? 2.14 
. 80 Lnt3 1. 43 


3 4 s 
66 73 116 
100 100 73 


Ratio of Hl. /Rv. 


3 4 5 
2t5 256 320 
2.4 3.08 356 
aon 39 bP 

Tunnel angle 

3 4 5 
=== 33 50 

48 60 

Septal count 

3 4 5 
27 31 
24 28 
24 32 34 
23 30 32 


L133 


100 
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ABUNDANCE OF FUSULINID OCCURRENCE 


Very Single 
Abundant] Abundant |Common Rare Specimen 


Parafusulina 
n. sp. B 


Parafusulina 
n. sp. A 


Parafusulina 
efs $2? ‘calx 


Parafusulina 
kaerimizensis 


Parafusulina cf. 
Pe turgida 


Parafusulina 
sp. © 


Parafusulina cf. 
P, sonoraensis 
Parafusulina 
sp. B 


Parafusulina 
eo 
Parafusulina 


gracilis 


|Schwagerina cf. 
S. modica 


Pseudofusulinella 
occidentalis 


Pseudofusulinella 
cf. P. montis 


Pseudofusulinella 
ee 


Schubertella 
kingi 


58 


Scud River Upper Section 


Unit No. 


20 


19 


18 


ay 


16 


“ 


14 


(Sec. 18) 


Description 


Limestone: very dark gray, weathers 


medium gray to light gray. Medium bedded 


siliceous unit grades from unit 19; break 
is made where Caninia appears; unit 20 


then is faulted and swings up in juxtaposition 


to unit 19 with a change of strike offset 
within unit 20. 


Limestone and chert interbedded as in unit 
10, becomes less cherty at top of unit. 
Siliceous small productids; some small 
chert blobs become thicker in bedding then 
return to a medium bedded chert 


Limestone: very dark gray-brown, weathers 


medium gray-brown. Thick bedding - 
massive, fine to medium grained bryozoan 
coquina at base of unit; some fusulinids, 
productids. Unit 18 faulted at base 


Limestone and chert interbedding: 
Limestone tuffaceous, chert light yellow 
and white moderately bedded. Limestone 
grades to dark gray and finely grained 
crystalline at top. Caninia (scarce), 
productids. 


Limestone tuffaceous, medium to coarse 
grained, medium, dark brown, and green- 
gray; weathers alternate gray-maroon 
and green-gray. Bottom of unit has 
prolific bryozoans and horn corals. 
Thick massive bedding 


Snow covered. 


Chert and limestone interbedded as in unit 
10. Top of unit becomes less cherty. 


Thickness 
in feet 


168 


180 


64 


44 


74 


ree 


104 


Feet 
above 
base 


2750 


2570 


2506 


2462 


2388 


2087 


1983 


Unit No. 


iS: 


LZ 


i 


10 


2h) 


Description Thickness 
in feet 


Limestone as in the base of unit 11. 
Fusulinids coquina. Farther down the hill 
is.a Dryoz0an Coquina .", <. Bho mnMiaaee fees 93 


Limestone and chert interbedded as in unit 
LO stonlyvimuch: thinners: ieee. ane 86 


Limestone: very dark gray-brown, very 
fine. grained, weathers dirty gray-brown. 
Bryozoan coquina at top of unit; fusulinid 
coquina at base. This unit may bea 
repetition of unit 9. Some spotty brachiopod 
coquina ict. oc @evicke Dw htory 202 
Limestone and chert interbedded. Limestone 
predominant with 1'-2' beds. Chert 8''-10" 
beds, light medium gray, very fine grained 
crystalline. Chert weathers light yellow and 
white ot! tele et ie) Ct os 
Limestone: dirty gray brown, fine to 

medium grained fossil hash near base of 

unit. Ramous bryozoans predominant; 

few fusulinids. Near top limestone be- 

comes fusulinid hash. Some productid 

brachiopods and crinoids. Limestone 

medium bedding (siliceous) breaks into 

jagged blocks 8'"' x 5"'". Bottom 50' 

coveredsby ‘snOwanic ietcollerme  isue-e) SESE 


Limestone, dolomite, and chert interbedded. 
Limestone predominant, siliceous medium 

grained, very dark gray, weathers medium 
gray-brown. Dolomite very finely 

crystalline, weathers light cream. Black 

chert in blobs and 4''-8'' beds. Caninia 

scarce. Broken brachiopods and crinoids. . 71 


Limestone as in unit 3, forms highest nob 
omtidge, at.southend, + «<1 -28Sess 9ORe G 64 


Feet 
above 
base 


1890 


1804 


1602 


1309 


1154 


1083 


1019 


Unit No. 
6 


60 


Description 


Limestone: fine to medium grained, very 

dark maroon-gray, medium bedding forms cliff. 
Hashy in part (crinoidal). Some poorly 

preserved brachiopods . . . . . «+. . 24 


Talus andsrubblesslopess a: Gin. ie Salas 57 


Limestone: tuffaceous and siliceous in 

lowermost part, color is dark maroon which 

grades into a calcarenite. Upper part is 

alternate gray-brown maroon and light 

gray-green. Bryozoan abundant; fusulinids, 
crinoids. At the top of this unit where the 

rock is exposed above the talus, there is 

prominent folding 4 -4.0c) Asp _erawee Soa 7 roe 


Talus covered’ ¢lopes)>.  abee’S-". Giiwegceaies 97 


Limestone: medium grained fossil hash, 

weathers medium gray-blue in lower part. 

Upper part weathers brown. Steep slope 

forms. Fusulinids, Caninia, and 

Syringopora:- Also brachiopedsi= ei Ssai.cta nels 


Limestone: fine to medium crystalline, 
very light gray, weathers the same color. 
Limestone is a crystallized fossil hash 
with fossil fragments showing on the 
weathered surface. Crinoids 2 mm., 
bryozoans (ramous), small brachiopods, 
some fusulinids. Limestone massive, 
fractured, blocky. Bedding very poorly 
exposed, forms 20° slope. The 
crystallinity changes from fine to 
medium, and in places is coarsely 
crystalline, In the middle they appear 

to be cemented by a micritic calcite ooze 
with light crystallinity. There are 
intermittent beds (scarce) of siliceous 
bryozoans. Some Fenestrella and others, 
Base is snow covered ss"... Gen whee 96 SHebeTSF 


Thickness 
in feet 


Feet 
above 
base 


995 


938 


782 


685 


536 


336 


é 


61 


Scud River Lower Section - Measured from top down. 


Unit No. 


(Sec. 26) 


Description Thickness 
in feet 


Limestone: light brown to very light brown, 
weathers light gray, massive dense bioclastic 

in fine grained limestone matrix, looks 

almost porcelainous to translucent. Weathers 
pocked surface and breaks into angular 

blocks. Ledge and cliff former, top faulted 
andtintruded; @Crinodids” (ass eps cel ellie 


Limestone as unit 1, but less ledge-former 
and less irregular bedding. Bedding still 
Very obacure:. yer ae yore) TS)i-o) taer) ae 


Limestone as unit 1 but with rare 3''-4" 

dolomite blotches and joint surfaces, 

massive ledges, becomes very light 

gray-brown and light yellow. Gray to 

bottom ,. lower:is; semi=ledgevzone. 94 +. anokhZas 


Limestone: light brown to very light 

yellow-brown, weathers light gray to light 
brown-gray, thick obscure bedding - 

massive, dense homogeneous bioclastics 

in very fine crystalline mud limestone, 

abundant crinoids, bryozoans. A few 

blotchy beds very light gray to light gray, 

fine to medium gray dolomite with 

calcareous matrix between rhombs. 
Semislope«qjst.. ueibbed- tent bee (re eae 


Same as unit 4 but unbedded massive ledges . 105 


Limestone as unit 4, base dense massive 
linsestone: 2 <acYaon Rh Vel Se ete eeice eat ee Is rie 


Limestone and dolomite interbedded in 
4'-8' units; dolomite 2 times as common, 
limestone as in unit 4 but same light to 
medium light beds; dolomite light to very 


Feet 


above 


base 


2056 


L937 


1809 


Lioe 


1632 


1581 


Unit No. 


(7) 


10 


11 


1Z 


13 


62 


Description Thickness 
in feet 


light yellow-gray. Calcite very finely 

crystalline, medium bedded, dense 

homogeneous forms semislope gray-yellow 

zone. «swe! tipi y3ev. 0) awe ear 55 


Limestone: light-medium to light gray, 

dense, very finely crystalline with fine 

grained bioclastic in mud matrix with 

1/3 dolomite in blotches - very finely 

crystalline, very light gray. All ledge 

former, bryozoans common. Irregular 

dark gray and medium gray chert lenses - . 69 


Dolomite: light to light gray and gray-brown, 
irregular and obscurely bedded, chert rare. 
Dolomite, calcite, very finely crystalline 

with abundant fossil ''ghosts"', fusulines, 

bryozoans, crindids |... tay ersieae eens. oe 75 


Dolomite as unit 9 but with approximately 

1/4 light to medium gray and yellow-gray 

chert in 6''-1' beds, weathers medium 

yellow-gray and brown-yellow gray, forms 
prominent yellow-gray ledge zone. . . . . 116 


Limestone: medium to light gray, fine 
grained bioclastic, medium bedding, chert 
beds mediumignrayighi «vere (agt> aw eae = 14 


Limestone: medium to dark gray, dark 
gray-brown, medium thick bedding. Limestone 
dense, fine grained, has some organic-rich, 

fetid... Slopeigdne,is+ capes view cert, Gare ) Pn 67 


Limestone: dark gray-black, finely to very 

finely crystalline dolo-clastic. Weathers 

light medium gray, semi-slope to semi- 

ledge, abundant black chert nodules, abundant 
siliceous fossilihash at:bases Soo 2ieiee Sila “266 


Feet 
above 
base 


1526 


1457 


1382 


1266 


1252 


fleas 


1079 


Unit No. 


14 


1S 


16 


17 


18 


UM) 


20 


a1 


63 


Description Thickness 
in feet 


Limestone: black, weathers light medium 

gray with abundant black nodular chert which 
weathers black to yellow-brown. Cliff zone, 
limestone finely crystalline bioclastic . . . 110 


Limestone: black to very dark gray, thin 

to thick bedding, very cherty in part, 

abundant crinoids. Cliff zone, chert appears 

cyclic in 10'-30' with 2'-3' black chert at 

base, then nodular chert for few feet, then 

isolated 3''-8'' nodule, then reverse. 

Neospirifer, productids, crinoids, 
bryozoans,-most hashy .. 5.02/98 oe. en eon 


Limestone: light medium to medium gray, 
very fine grained bioclastic. Abundant 
SCHED = ee OS fg 2 SO ck Oe oe eee ree 


Dolomite: light gray, finely sae ce 
dense,.thnick) bedding, cherty s =asime he 8 


Limestone: dark gray-black with abundant 

black nodular chert beds and abundant 

siliceous fossils. Brachiopods, fusulines, 

corals, crinoids. Thin to medium bedded 
ledseezone. 6 9 cies Gh Gar, Fa es 


Limestone as unit 18 but chert 1/4 rock, 
forms prominent ledge above yellow-brown 
slope zone. - . : Ce: ee at OR, : ‘ 57 


Limestone: black to dark gray-brown, 

weathers medium orange-gray and medium 

gray with medium orange, weathers black. 

Chert. Abundant fossils, cliff former, 

moderately thick bedding, large fusulines . . 44 


Limestone as in unit 20 but orange stained. 
Some thin dolomite which is finely 
crystalline, light medium gray, dense, 
slightly calcareous. Allin cliff zone; many 


Feet 
above 
base 


969 


838 


831 


823 


746 


689 


645 


Unit No. 


(21) 


22 


Zao 


24 


25 


26 


27 


28 


29 


30 


64 


Description Thickness 
in feet 


beds coarse bioclastic and coquinoid 

fusulines, bryozoans in lower part. Lower 

1/3 poorly exposed, may be faulted in 

lower poorly exposed zone - - + + + + + 154 


Limestone: blacktovery dark gray, 

weathers medium gray with orange surface, 

thick to medium bedding, abundant fossils 

as above. Chert less common, upper 20' 

nearly chert free. Some beds dolomitized 

and with chert mosaic near cherty beds; 

all coarse. Medium bioclastic in fine 

limestone mud. matrix: ... + eae Sao [eae 82 


Limestone as in unit 22 but very little chert. 
Cliff zone in upper part, very tuffaceous in 
lower.few féet so. » . A owe’ > & eel ieee ee 87 


Limestone: black to dark gray, weathers light 
gray, light medium gray, thick bedding, chert 

very rare. Finely crystalline to fine grained 
bioclastics cliff zone. Bedding wavy, fossils 
abundant and in situin some beds... . . 44 


Limestone: dark gray to black, others medium 
gray; some sandy beds, thin bedding. Siliceous 
streaks on bioclastic fetid coquina . . . . 19 


Limestone as in above section but with 1/5 
interbedded black chert. Small fusulines 
coquina,;abundant «. ~).>) eka Vibaeeeeee 87 


Limestone: black fusuline coquina, thin bedding 
weathers orange~gray from black to dark gray. 
Dense, fetid. Basal beds pebble conglomerate, 
limestone pebbles in limestone matrix; small 
fusulines in both matrix and blocks. Little chert 95 


Cover. - major ifault/-ice tein ui apie 28 
Limestone as in units 1 to 6. Fault repeated . 29 
Govered by glacial til] «4 4° eee 20 


Feet 
above 
base' 


495 


409 


322 


278 


259 


172 


77 


20 


